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BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

2. Related Background Art 

io in m7tm&4km<D*mmt* m%.\& ^f-um^mmm^^u 

0, ftfc, ^ft#U£A (GaN) «g$nTV^o 3Mt#U£ 
&<DMmM,%n&ittb\z. ^t#'J£A$*£l o o ot;^l;||lT#i 

15 J&TZt^O, ^fc>#£#Sfe&*£«53ftTV>* W%.& Jpn.JAppl.Phys., 
36, L184-L186, 1997, Journal of Crystal Growth, 237-239 (2002) 922-925 # 

ftte> GaN3MgH£tt*Cfc<, A 1 NSMSH^ I nN^JBIlT'bWIiCfto 
20 W5. 

25 SUMMARY OF THE INVENTION 

£C «k 0, III K7C*2ft«¥iBftSWfiK-r-5 III &5c£gfc4t)$ftA®Sl££ 

fcf, cN (0 0 0 1) SISfitMtUfcttlBT, dO^lRltfe^rffi^^ 
35 oTV><5££j&*S£l,H. 

BRIEF DESCRIPTION OF THR DRAWINGS 
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m i ft, *58w©»ffi^fe-r«ffl-r4Sii©*ric©--«**-r«t^HT**. 

0 2 Aft, *«M©»5fi^STftfflr*S«©*^0--WS*-r«l^ 
D, 0 2Bft, ^^©ijg^tllt^«0-M^t«0t^, 

0 3ft, *f6W©*lfi«f!ll-10XRDjW£ie*S3K-r^77T»*. 
5 04ft, #58E©^fifi0!ll -2©XRD$J£|!i3l£^T^7T&3o 

H5ft, *^BJ©H« 1 - 3©XRDfflJ&g*£3Kl-^77Ta*. 

06 ft, l-4©XRDi!8j£l»***'r^77'T?«*. 

H 7 ft, #58 BJ ©H» 1-5 ©XRD £ £*-f7*77T&S. 

H8ft, *^Bj0Hii^l -6©XRD?M^^^T^77T^S. 
10 H9ft, *56W©*lfi#!ll-7©XRDj!Bjei|g***T^77T»S. 

Hi Oft, #fSB3©HM#ll - l©SEM^j| (^iiSEMK) 

Hi lft, *^BJ©HMF!ll - 1©SEM?K (WSSEMt) 

HI 2ft, *%W(Dmmmi-2<DSEM^M raiSEMt) 

013ft, #fPJ©«#!ll-2©SEM¥E WfflSEMl) T'&& 0 
15 HI 4 ft, #$8B©Hli0!ll-3©SEM9H (SMSSEMi) 

015ft, *5SW©**W1-3©SEM^J| (MISEMi) T&S. 

HI 6 ft, *56^©HJfifai -4©SEM« (SMISEMI) 

01 7tt v *56W©^Ml«f!ll-4©SEM9H G^HMS EM^) T&S. 
HI 8tt, #589!©£ii50!l 1 - 5©SEM^X dfiHSiSSEMHO 

20 HI 9 ft, *5BK©^J(fi^l-5©SEMW («SS»fliSEM») 
H2 Oft, *58K©*lftffill -6©SEM^H (MtSSEMi) 

H2 ift, *%w®nmmi -6©sem^k dSiussEMt) t&3 0 

02 2ft, *^BJC0«fi|7(Z)SEM^S OgHSSSEMiO T&3 0 
H2 3(l *f!H|©iIii-7©SEM?X (i^»lSEM|) T&3 0 

25 0 2 4ft, JtiRfcll - 3©XRD»|^ity77T^§, 
0 2 5 ft, JtKWl -8©XRD$J£MII£^T^7 7T<&5. 
02 6ft, tt«Wl-9©XRD«JtlS**^1"^77T?*4. 
02 7ft, Jt«Wl-30SEMW (MliSEMi) T&3 0 

02 8ft, JtK^l-3©SEM^JE (MirSSEM^) T&S. 
30 02 9ft, Jt«m-80SEM^J* MISEMS) 

03 0ft, )t««l-90SEM?J( dg§,g|ffiSEM#0 T&S. 
03 1ft, «#I2- 1©SEM¥X (f6ll0fiBSEM«0 T£3o 
03 2ft, £ffifl|2-2 0SEM9* (iSHIIrffiSEMiO T&3o 
03 3ft, «f!l2-3 0SEM^ <*g&0ri5SEM#) T&S. 

35 0 3 4ft, WJ2-10SEM?! (ISIIilSEMt) T&£ 0 
H3 5ft, Jt«2-2CDSEM^« (ttABriSS EMft) T&6 0 
0 3 6ft, Jt«W2-3©SEM9* (MIISEMI) T&3o 
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0 3 7tt, *«fiftt^WI¥it«i:©Hff©-^!IS*1-^77T**. 

5 

DETAILED DESCRIPTION OF THE INVENTION 

*mmz&^x, tuffe in m%.\*. g a, a i \ nT»s. 

mWaimnMnt\sT\t, MX\Z, GaN.AIN, I nNft^ftQ, 

10 *»9Jfc*wr, MfEK^i, *Hci|i!llE3ft1\ 0«;Lfc£, GaN«, Al 
N$*, InNfft*, Ga, AK InWD, Z\(DfcfrX\ GaNtt 
A1NI&*, I nN*&*#ffi:U>. flIAtf, GaNi^Mim, G 

mB^momm^miz^x, mm&omm (t i cc» t. irsB«§s 

(T2 0C)) Ofig£ U J&O, Tl>T2©i 

25 ^tfSJltJ&WSbK Tl CC) tt, 300'C~2600 < C£>i& 
MXfoKl* $FSL<tt9 0 0^-2 0 0 OXXD&mX&K), J;0ff^b<«l 
0 0 Ot:~l 4 0 0G©tg|ST&3o *fc, T2 CC) tt, fclAtf, 3 0 0t: 
~2 6 0 0t:©|£HTabD, £L<te5 0 0G~ 1 6 0 0T:©f&llT$> D> 
£D$?2:b<te8 0 0r~l 4 0 0V<DmX$)Z>o T2iTl t(0iit #| 
30 5G~2 0 0 OrcD^fflTafeO, £?£L<tel 0*C~ 1 0 0 0T;©$&ffl 

*e*o, £W£l<&i ot:-5 o owmmx&Zo 
mm*%w<Dmmijmz&^x, mt&mtm^ mnznamLxmrnux 

BUlEm«©-^L<^», M*-& GaH x , A1H X , I nH x , G 
a N X H, A 1 N x Hfc«ktfI nN s Hm^:t«lK 
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*%W\Z&^T, ffiiB**U7#;*£LTtt, WAtf, N 2 #7, TOtt#7 
(flIAtf, Ar, He^tfNe) fc«fctf**#;*Sj&«&tf 5*1, 

5 s^tK:«to»At"*;:t3ft«T#*. +^U7^©»«tt, 50s 

c cm- 2 OOOOsccm ((50xi. 01325X10 5 (Pa) x l 0" 
6 (m 3 )} /6 0 (sec) -{20000X1. 0 1 3 2 5 X 1 0 5 (Pa) 
x l 0" 6 (m 3 )} /6 0 (sec)) (DmmH&V). ^KUlOOsccm 
-10000sccm({ 100X1. 01325X10 5 (Pa) xiO -6 (m 

10 3 )}/60 (sec) ~ ({ 10000X1. 01325X10 5 (Pa) XI 
0" 6 (m 3 )} / 6 0 (sec)) ®*&ffl-C*D, &m&L<\t2 0 0 s c cm 
~5000sccm ({ 200X1. 01325xl0 5 (Pa)xiO- 6 (m 3 )} 
/6 0 (sec) - {5000X1. 01325X10 5 (Pa) XIO" 6 (m 
3 )} /60 (s e c)) <Dm®T*$>%. **V7fl7>\Z&zm&&rfLffi&<^<Dm 

15 m$>fz<Q(DmPmffim$> mX\f, 0. O 0 lmo 1/h-lmo l/h©« 
BTCatK ff*lX»iO. 0 0 5mol/h~0. lmo l/h©«^§o 
^fggjfcfcHT, |fifBTO^©W^«, (N) ^£#7©gH^TTfr 
5IW*IK MiBg* (N) £W#7Ta&53£ffl^#7£LTfck #J;L 
(N 2 ) #7, NH 3 ^»t), ff*b<tt, NH 3 #7:fc«ktfH&iaffl 

20 #*®fi'&;ff;*T?**. 0$£jQft*LT#^£i*3i§^ huIH^^ (N) 

ft^x»< tfe-jMtsc mm^m w) ^r#7 

£LT, NH 3 ^X^t^S^ N 2 #7, TOtt#7 (fllAfcf, 

25 Ar, HeWe^) *<k^H 2 ^X^ftiB'&'f -S^t^NHj^XOJt* 

»ts:i^^LK mm^m (n) ^w#7£lt, cn 2 ) 

tf, N 2 : NH 3 =9 5-40 : 5-60, ft£L<\$, 90-60 : 10-4 
0, J;«9£?£b<te> 85-70:15-3 0T&5 o 

£iPifcLT#»£1**«£fc*5^Tfc, gjg#7*©g3fc (N) <hMMl£^ 
K£UTfc«fcV>. tmKJ&f3Z<D&Mt, mPLlf, 30sccm~ 3000s 
c cm ({ 3 0 X 1. 0 1 3 2 5 X 1 0 5 (Pa) XIO" 6 (m 3 )} /6 0 (s 
35 ec)-{3000Xl. 01325X10 5 (Pa) XIO" 6 (m 3 )} / 6 0 
(sec)) <D^HT&D> £r£L<«50sccm-1000sccm ({5 
0X1. 01325X10 5 (Pa) XIO" 6 (m 3 )} / 6 0 (s e c) - { 1 
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000X1. 01325X10 5 (Pa) x 1 0" 6 (m 3 )} /6 0 (sec)) 
OfgBT&O, £D£?$L<&1 00sccm~500sccm({ 100X1. 
01325Xl0 5 (Pa)xlO" 6 (m 3 )} / 6 0 (sec)~{500Xl. 
0 1 3 2 5 X 1 0 s (P a) X 1 0- 6 (m 3 )} / 6 0 (sec)) ©f&B-e&&„ 

5 *mw\z&^x, mmmfe&mt, m^t, imE^^^.^^ioooom 

EEETF (lxl. 013xl0 6 Pa^^l 0 0 0 0xl. 013xl0 5 P 
aOT) ©t&BT&O, £?£b<«, 3mi£^^*ol 0 0 O^ffiOT (3x 
1 . 0 1 3 x 1 0 5 P a ZmZ-fr-D 1000x1. 013xl0 5 Pa OT) 
fflT&D, £D£?£L<«, 1 0miE^^A^O5 0 OteOT (1 0x1. 0 
10 1 3x1 0 5 PaTO^5 0 Oxl. 0 1 3x1 0 5 P aOT) tf)^BT&3o 
*^t*ViT, iflEJn^#tt, MMf, 3 0 0G~2 4 0 0'C©i&BT 
0IJA«> GaN»^ilt§l^ $?£L<fcJ:800 , C~1500 , C 
©fSffiT&D, .fcOJfSKttl 0 0 0t~1 40 0 Gtf)fflT&3o 

15 m (N) ^W^XttufH^»^^ii-^^i»^bV^ WfBlrlE^>fi*tt, 
fll&fcr, mm (Si), 7;i/5^- (A 1 2 0 3 ) (In), 7;h^-) 

a (ad, mc^ywi* (inN), m^as (sio 2 ),'f^>m 

(ln 2 0 3 ), Mft (Zn), T^v^A (Mg). Hffll (ZnO), BMfc 
A (MgO), y;i/T-^7A (Ge) 
20 *5SWC*ViT, W III^Ii^M^ffU £n&*SilJ&R©«£U 

25 l:f)Jbfcfefl)T*9UK l/T», WS-tf. *IWWJ 

OA (GaN), *ftMft7iW5r:^A (A1N), 1^77^7, ->'J3> (S 
i), #U£A-8t* (GaAs), gffctf'J^A (GaN), g{fc7;i^~#A 
(A 1 N), mit^m (S i C), (BN), »fcU^£A#U£A 

(L i Ga0 2 ), sfrtffcftSWn^A (Z rB 2 ), BftEtt (ZnO), &g 
30 U>fc#£* (BP), MoS 2 , LaA10 3 , NbN, M 

nFe 2 0 4 , ZnFe 2 0 4 , Z r N, T i N, UXttfU^A (GaP), Mg 
A 1 2 0 4 , NdGa0 3 , L i A 1 0 2 , ScAlMgO^itfCa.La, (P 

o 4 ) 6 o 2 ^#&o, z<Dt£frx\ in mTtm^mmmfjm^L^ mtuz 
nmomwt. mzmmzft?. mx\z. o . ooos^m-ioooooM 

35 m, £Pi;U<«0. 00 1/im~5 0 0 0 0 Mm, £0fc?£b< &0. 0U 
m-5 0 0 0 Aim(0«HT&S. Ill J^*35fti»¥lgl&f*K«. 0iJ*J£, Wttl 
£JSm*B/£ft& (MOCVDffi, /WF7-fFIffi« (HVPE), 
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mj-¥?*"y-& (mbe^ mz&?x. s«±tc«T^§„ %fz, &m 

m£LkT&D> «fc0ff*L<tt5 cm£JLLT*0, *#W5£«J:<, ^©±IS 

U<, fl&fB»JBS0S;fc&©ftHfi, 2cm~5cmT&D> 

^l<«3cm~5cmT*D, «kOJ?^L/<H5 crat^5, itulB 

15 UK 

0 /im/hJgUiT&D. 0?i;b<tt5 0 0 tfm/h&±T&D, <fct)JiFi;L< 
20 ttlOO 0 jtzm/h£U:T&3. flMBffcftl'- h«, fllfcfcJ!, f?ffl^;tfX0J£ 

fc0fcW/sfii/fcniJSE^b*#ji6ft®j***ifti*i-s. sfiiBiiitea« 

WEinJBE^tbTtt, flIAtf, tJtt&#X (WAtf, +tU7^, HH 

m^«&<s«tHaiHjn^¥atifi3+^ u Ttfx^A^f&^KBsn, wsb 

HfilBRjE&^XSA^^BBB^nTV^ £ tifift&Lte. 
d £ ISA^m^ III &2{fc&#0jgA 
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*>©T&5. 

#»910mfc7C**ISft©¥ffi£lBfck flIAfc*, 1 0#~ 1 0 0 0#©$&ffl 
5 TfcO, #£L<&3 0U>-3 0 0#©$&fflT&5, flftlB^ffi^fitt, 

Off #8$© III fc^3fcgfc&S§83Mga££ffl Ltz^mWmWt LTtt, 
01;U£, !Wh7>yX^, H (LED), a|£i»#l/-Hf (L 

d) fc«fctf3tfe>iJ-s#**#, #^0j?©gm«, nn&fcisjfcsn&K ^ 

npnlh7>^^, npnplif'fU^*) ^, ftfeMU 

#J;U£, D G aNlS^SIU, £©± 

fc, MOCVDj**tw«kD, ¥iftIMLTfcj:K -fcOtefc, #fgBJ© 

m (n) tttiznm&TT. ^momm^mz^^nmGaNm^m^L, 

20 £©±{C, #tt*ffcl£ffiJiffiffi£ra;Hi£l,T, pIGaNl^M-TSi, 
LED, LD, ¥ag#*fe>if\ *-©ffi©¥$#SBt>§l!ire#S. fib, * 

25 offfc-, *56W©»jt^©— Wfco^iTHl t:S^^W§ 0 

Blfc, *58WT^fflT5$8iggfi©-^**-r. 0^©cfc-5fc, tllE 
©4>fi, TOl£@EBU Zti\z, IfiAlK (09A«, 
G aN»G a&JgfO 2 huIBTO 1 fit, #CMPS£tl&^\ 

BN«, A INTO, T^^TO, S i CTO, ^77-fh# 
30 ift, ^t ; E>F7<^^-#>»$^»WMT^5„ 

T, TOl©±^Htt, S«3^|SBT§o ffillB££3£ffiflBji(ft2£©Effll 
tt, #I*J£, 2 mm~ 2 0 0 mm, L < fct 3 mm~ 5 0 mm, £D£?£L 
<[i5mm~3 0mmm ^LT, TO 1 * 1 0 0 OVUmzmmtZt ■ 
th\Z. ijfBWMJIM^lC, NH 8 #*£N 2 #X£0ffi£;SfX&i*AU 
35 £E**tt5^LE (5x1. 0 1 3x l 0 5 P a) g££T5. WM2 te, Jqjfcfccfc 

^*K*LTtt*ft:UfcO, GaN36^StlB«Sft^UfcOLT, if IBS 
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-So 

5 fc. d©gBtt, »ff^>A-2 lflfc, inf&&82 2#Efi$*U ilOin 

2®±«*#K:tt, *;i/^-*«kt;a;*t-^2 6£^LTSffi3 2«Dtt 
^it&ot^S. #Jfl2 8H, H2BK:*T«t'5t, ^©4>^lcM®?L c 
10 £WT3 0 :®W2 8 5, iQ&#3g2 2l*jk:Effibfc«£, WBJta?LcK 
im^itbrz^mr\ U JtfXSAt 1 2 4rt«£g§2 2*«fc^i©E5 L 
*>/t-2 1 ©T»*Jtfi1-*!Rll7?fifll$n, Ay7;i/3 1««, TO 

15 £ffi#X$A^2 3ifi. 2&cfc»EB 1 -r >A-2 1 

20 5 ^\ ftf&gS 2 2 * «fctf»JBE3^ >A- 2 1 OTSMMg (HBfc&HTfeffi 

^it^mWMWi^) fcSfc9#tt, TO2 8fCGaNfft*^©^||Jg!|s|- 
25 3 3£Aft, ^n*3»S»$«2 2rt»00fSg©ffifllfcE«-r*. £©$I8T, 
M^k-^2 8£« (flUAfcf, 10 0 0*0 -r<5£&^ **'J 

7fiZ mmiZ&^T&Wb) &SA£2 4j&>S, TO2 8©JtS?lc 
T, S«3 2£|6)#oT»EU fr-DRfoti* (7>*^7 (NH 3 ) ^ftfX) 

30 «koT£tt£E*#;*+0£* (N) £££JS£1±3 0 i-fc, JOJIMSS 2 2 ft 
TO, imJEEttlB (#95 SUE (5xl. 0 13x1 0 5 P a)) £T3o 
TS<>:> JP**SnfcGaNt»*tt, ##bT, TfB5$ (1) 0<fc5k:, Ga 

* (H 2 ) *^*nT^S«^ttt, Tte^; (3) &J;tf (4) ©J^KGaN 
35 #£*l/TGaft£i;, fOGa LWit&kB (H 2 ) <t**E*l/T\ G 
aH x> GaN x Hfc£j&t£fifcSft*. ^tlH Ga©ffittfcx*;MS-«k?)'b, 
GaH x ©fiftt{bx^;^-©^t/jN$^fcj6T?*5. cinSfcju +M£jJM&£ 
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5 ^«^3 0\Zfafr?Tffin, Z\Z\X\ Km^^<D7>^~7 (NH 3 ) 

7>^~7 (NH 3 ) <!:<7)£j&te, TIB3; (2) <Z)££DT&D, GaH x itfi 
IBS^X>fcD7> ; &-7 (NH 3 ) <h©£jftte, TfBiiS (5) ©tfcDt$5. 
10 GaN -»> Ga+ (1/2) N 2 (1) 
G a + NH 3 - G a N+ (3/2) H 2 (2) 
G a N+ (3/2) H 2 -+ G a +NH 3 (3) 
Ga + (x/2) H 2 - G a H x (4) 
G a H X + NH 3 -+ G a N+ ((3 + x) /2) H 2 (5) 
15 fufBSlS 3 2 TO, MOCVD&gL<teHVPE&#{;: 

=t0> GaNH5MU^<:i:«LK 

25 

(«#J 1 - 1 ~ 1 - 7 ) 

lint, ^HJHft (GaN»*) 2£3fc£Lfc. ^LT, TO 1 <D±Jj\Z\$, 

30 IC, NH 8 £N 2 £0fi£#*£#AU 5^JE (5X1. 0 13X10 5 Pa) 
fCinflELT> ^«U^ATOS^#^^J;0tifBS«3M±-rW^brco 
£0Wj£*fl 1 », GaNf»*Igft2 g, ffiS^JlCMSggil 4 0mm, 
ft : «NH 3 rJit* (1 0%NH 3 ^) : 5 0 s c cm ({ 5 0 X 

1. 01325X10 5 (Pa) X10" 6 (m 3 )} /6 0 (sec)) 

35 HO*»a©Wiafc*ViT, TfB^ 1 fc^f «k 0 

tot ^MI^l 0 0 0G~ 1 0 9 OG©$gHT^{t£-&£ 0 TIB^2 
IZ^-fkolZ, IIM1-5-1-7TI1 WJ&M£l 0 0 OG-^iU 



9 



ClOck'pfc LTt#£>nfc^SS0iJ 1-1-1-7 Ogfctf U £ MmgUfcoH 
T, jtgfc^ggftft (SEM) fc«fc9«*UT, TOif^ (TOJUJf) 
fro TE©ai*5<fctf«2fcjST. &&fi0U-10SEM 

5 ^3l£EIl 0 (^HMSEMft) *5«fctf0l 1 (ffifiBriSSEMft) fc*U 
H«1-2©SEM^K€:EI1 2 (^^HMS EMi) &cfcOTl3 (HA 
USEMf) fcjjsU mMMl -3©SEM?^H 4 (gUBSEM 
ft) £<£ffll5 (WiSEMf) (CtkU -4CDSEM2^£ 
016 (fiiilSEMi) («Sa»r®SEMft) fc^U 

10 #11 -5©SEM2§^£E11 8 (#£IIMS EMflO ££0® 1 9 a£§Hifr® 
SEMt) (C^U «0U-6C9SEM^j|£EI2 0 MffiSEMt) 
£J;OT21 (ISMSSEMi) tC^U i»Jl-7©SEM?I§|2 
2 (ei^lSEMi) 43<i:tXBI 2 3 (jgSKfffiS EMft) tC^To M 
E^HtO^Tte, XHIUtfr (XRD) M^fefTofco »J1-1©XR 

15 D«^^il3H, *»1 -2WXRD^|§m^El4(C, 1 - 3 

<DXRDMfem%:Zm5\Z, H»l -4©XRD»^m^K6 
1 - 5 CO X R D $J£M* £ m 7 K , 1 - 6 © X R D «f£ H £ 0 8 \Z , 

^jfi^ i - 7 coxRDij^ig^^ig 9 (i, -en^n^-To 

^A^McoSEMftcofltH&¥^bUfdfiT^O, xrd»h XH^Kfg 
20 B£flJV>&2 0-(0***>^£<fc£ ! fe0T&<5. 





:1) 
MM 


MS CC) 


m 


1* (g) 


¥^ffiSJ? (Mm) 


1 


- 1 


10 0 0 


0. 


1 5 3 


0.684 


1 


-2 


10 6 0 


0. 


5 6 7 


1.000 


1 


- 3 


10 7 0 


1 . 


0 4 4 


6.900 


1 


-4 


10 9 0 


1. 


1 2 7 


0.657 



: NH 3 1 0% + N 2 9 0 %, ill: 50 s ccm ({50X1. 013 
2 5 X 1 0 5 (Pa) X 1 0" 6 (m 3 )} /6 0 (sec)) 

30 

1 - 5 NH 3 10%+N 2 90% 140 0.716 7.000 

1 - 6 NH 3 10%+N 2 90 0 /o 200 0.312 1.000 

35 1 - 7 NHa25%+Ng75% 50 0.430 0.700 

W^fiS : lOOOt 
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fcfc, m&2$(D%Zffim (sccm)ll rxi. 0 1 3 2 5 X 1 0 5 (P 
a) X 1 0" 6 (m 3 )j /6 0 (sec)j oaUFSSfflV^dtT, S IW 

5 ties i &ctrm 2 k^tj; 5 fc, %m\ 1-1-1-7 t«. «©&$£ 

0U-1-1-1 0<k9t>, ¥*&ft©¥£J«J*rt**#^ofc. H3fr& 
H9©XRD«S&iB*lc*-r«k'5lc, »&nfc¥ttfttt, -£o^^ll:loT 

10 (Jtlfcfll 1-1-1-10) 

Hlt*-r«k5fc, Bfft*»JEEEJ6£8g (HaW) ©*£, t&ift.l*EfiU 
ZttK, I^IIH (GaN»*) 2***Ufc. ^LT, Jtfifi 1 ©±^tcfi, 
S«3£BEfibfc. ffll«t§iifet:, f!iEi»&»jEE§&* 

fc, NH 3 <bN 2 ©f c £;tfX£#AU *mj££#T CbPEfcL), 3<t#U£A 

15 *M*#^fetC«fcDWIBa6ffi3 3Eiii±*CW^Ufc. £©Wf£&#«, GaN 
f&*JStt2g, X«<hMMmil3 5mm, 11^:^77^7, «NH 3 
Sft* (1 0%NH 3 ^X) :50sccm({50Xl. 0 1 3 2 5 X 1 0 5 (P 
a) x 1 0~ 6 (m 3 )} /6 0 (s e c)) T&£ 0 £©3M£I,©WJ&£:J3^T, 
TIB* 3 fC^Tcfc 5 ('> VcMiM 1-1~1-6T(1 /&ftjfig£ 9 5 0^-1 

20 i o o<c©ieBT«£-&/r„ TIBS 4 3 Jtttfll 1 - 7 ~ 

1 - 1 OTtt, W«^£ 1 0 0 Ot:-£<hU NH 3 ^XIMXI1^ 

itf£#J 1-1-1-10 ©SMfctf U £ A*fcii©flrj£IHMI (TOilJfO £\ 
TfB©*3*5ct^4tc^T 0 li^Illt **fi«l trafilKlLTWS 
25 Ufc. Sfc, Jttfc011-3©*Bfi©SEM^*£, 0 2 7 WISEM 
ft) ^'12 8 GBflSrfflSEMft) fc^U Jtftfll 1 - 8 ©SMSft© S E 
M^gtft, 02 9 (iiHSEMi) fcwU JtiRm -9 0#«|(DSE 

m«s, 03 0 MisEMt) {c^To tbx, mumtmwzvx. 

WJ1-3, l-8£«fctfl-9©#*Nll;: , 3ViT\ XRD$|££ffo£ 0 
30 Jfc«m-3 0XRDM£*Sg&B2 4K:, JtttW 1 - 8 ©XRD$!l£i£S3l£ 
0 2 5 \Z. \mm 1 - 9 ©XRDiJ^M^S 2 6 fc, ^n^tl^T 0 

(S3) 

ft&ff! CC) #H (g) (ftm) 

35 1-1 950 0.052 0 

1-2 980 0.335 0 

1-3 1000 0.123 0.457 
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1-4 1020 0.300 0 
1-5 1050 0.560 0 

1-6 1100 1.283 0 

«#7, :NH 3 10% + N 2 9 0 %, MM : 50sccm ({50X1. 013 
5 2 5 X 1 0 5 (Pa) X10" 6 (m 3 ))/60 (sec)) 

(*4) 

Mi mfiZM&tt «#X«(sccm) #j«(g) ^mm(um) 
1 - 7 NH 3 10%+N 2 90% 50 0.123 0.457 

10 1-8 NH 3 10%+N 2 90% 1 4 0 0.3 0 1 * 

1-9 NH 3 10%+N 2 90% 200 0.277 * 

1-10 NHa25%+N 2 75% 5 0 0.221 0 

W/&M£ : 1 0 0 0 r 

15 

tfifE^4 4 J ©^7 > »itm (sccm)H Txi. 0 1 3 2 5 X 1 0 5 (P 
a) X 1 0- 6 (m 3 )j /6 0 (s e c)j ©IWHESSfflV^^iiT, S I 

Mi2B;3&&Ztm4\zm't£.o\z, Jtttffl l - l ~ l - l 0 fcfcwr, 
20 ffiO^3ft«fllSTtrfc0tt, itWJl-3, 1 - 8*5«fctfl - 9 0£-T&D, 

J: ate, lt««©#«aoW^|Rltt7>^A*l?*ofc. 

25 («^2- 1-2-3) 

I2A ll^tiol:, BIft>A'-2 1©4 1 (l> Jtfift2 8£gBfiU £tt 
\Z, HmSklgm (GaN^*) 3 3&^5«tLfc. £®Wj£*frtt, G a N»* 
4 g, mmtmnmmmi 4 Omm, **L)7#* (N 2 : 9 5%, H 2 : 5%, 
8»:200sccm({ 200X1. 0 1 3 2 5 X 1 0 5 (Pa) X10" 6 (m 

30 3 )}/60 (sec))), Ml 1 5 Or, UliMtfX (N2 : 1 0 0%), 
fcfofiX (NH 3 : 100%, MM: 200sccm ({ 200X1. 0132 
5X10 5 (Pa) X10" 6 (m 3 )} /60 (sec))), j££l$|«3 Om i n 

*#fcfc^T, WflE^>/t-2 im^^sme (5xi. oi3xio 5 

Pa) fcflnJBEU S«^^9 0 0G (*JB«2-1), 1 0 0 Ot: («#J2 
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-2) ^mioot mmm2-3) tvx. gfc#utfAmssiifcWj£ 

(JtKW 2 - 1 - 2 - 3 ) 

Jfctt0¥2- l~2-3d:bT, »flb^>A-2 1 fifcJErtfc^JE&ttT 
5 (jJPJE&L) £U Iil^9 0 0t: (ftm\2-l), 9 7 0t: (WI2 

-2), io2ot: (it^2-3) tvit&&\t. mtmmm2tmm\zbx 

*«W2- 1-2- 3*«t^Jt«^2- 1-2-3 oaft^U^A*»iiO 

10 £H8fcbTM£Lfc. £«m-l©¥*SI&®SEM«&, 03 1 

WffiSEMl) fc*U nffiW2-2<D%.mM S (DSEM^m*. 0 3 2 
(illflSEMl) HMi2-3#iI©SEM?^ ( 03 3 (IS 

SBrffiSEMlfc) fcasLfc. Jt«W2-l©#|gaoSEMW*, 03 4 (IS 
SUflSEMft) jt»2-2 ©^IBSOSEM^HS, 0 3 5 ffi 

15 MSSEMiO fc^U Jt«^2-3©JMSII©SEM«£, 0 3 6 (*§ 
MBSEMfO iC^To 



(£5) 

H PC) TOjjJf (um) 

20 H£S#iJ 2 - 1 9 0 0 6 0 

2-2 1000 65 

2-3 1100 10 

UcJVM 2 - 1 9 0 0 1 0 

2-2 970 10 

25 2- 3 1 0 2 0 0. 7 



: NH 3 10 0%, It : 2 0 0 s c cm ({ 2 0 0 X 1. 01325 
X 1 0 5 (Pa) X10" 6 (m 3 )} /60 (sec)) 

mumsiz^t^oiz. mbm&<Dj:%^ik%LM2 - i&&T$2-2(Dmm 

03 7(3, M0CVDTD-77^7lS±l:MUcGaNl€, 
*MEE&#T Oflffiftb), £fc«5^JEE (5x1. 0 1 3x1 0 5 P a)) Tl 5 

^■To Jtg^ck t), MUfflM* (5&JBE (5xl. 0 1 3xl 0 5 P a)) Tte* 
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E (5x1. 013xl0 5 Pa) TG a NlMg«W&bfc*£©ayRffl«fcjfc 
ftl/-h£CDM$£^T«, JPEHH^'f (5^JEE (5x1. 0 1 3xi 0 5 P a)) 
T?Wjfcbfc*£, 1 3 0 // m/ h t ^ 5 G a N^lOil V^S l/- 

h#*#e>ftfc. d©«s*«to, jajiiiHm+T, nea^fi-rs^tfcckDS* 

^ffi^frT OJPJSE&b) t?W*bfcGaNJHilSftTtt3 5 4 6# 
T&o/rOMU 5^JEE(5xl. 0 1 3x1 0 5 P a) T?W/£bfcG a NSMg 
UTte, 1 1 5 5#T&ofco JPffiHH^* (5^JEE (5x1. 0 1 3x1 0 5 
10 P a)) TWldtbfcGaNttft©^, *giltt0±Tt>|nJ±T5 £ fc#jS£ttfc. 
EUC.fc'Sfc, *f8W©U3g^fc:«kn«, »SW^©^*fflift!lbTin 

SBS3&*K:«ns. £&, *56W©«jft*ftn«fcn«, in «7c*asfls«# 

H«J © * K Jg b T«il #R $ *l£ ^£ *> ©T ttfc < > #589! ©ffi# t 

©t&3„ 

20 



WHAT CLAIMED IS: 

2 . mU III ^7uli^\ G a , A 1 &&Zf I n < i 
5f»#J5 1 

10 ff*^3. ffiflB¥ftil<Z)Wfttf. (N) ^WflXOgfflSTTfrfctt 

»#Jg4. fllBS* (N) iiGtfZtft % NH 3 , N 2 *«kOTfittt^^S 

15 

ff*^ 5 . ffiEEtt**, G a , A 1 , In, G a Nf&M, A 1 Nf&5fcfe«fc 
rJ^I nN^&4SP^l«§n5'>6:<tfc-^5 ft * JS 1 (CfBtt 

t»*^8. tuiB¥^^©w^\ am (n) #w^x©^HmTTff^n 

30 »3fcJg9. itflBS* (N) ^r#X^\ NH 3 iN 2 t(Djg'&^-e*§|S 
35 

H*flll. ffiEJSCfla*, Ga, AK In, GaNf»* ( A 1 Nfft*£ 

&zsi nNm*frZte%m^mmn%4>t£<tb-^r'&%mxm6\z& 

15 



m^m 1 2 . m$mm<Dum (t i co) t, tmmsk&i&tmvum (t 

2 CC)) Ofi«t*»ifciW»b, AO, Tl>T2©KfcTflEm*Sil£W 
SfjfcJgl 3. ME**'J7#;*#, N 2 #7„ TO14#X£cfctf>K^;tfXfr 

15 o tonsil i KEftofij&m 

EISa^««fc*^TilE¥ISa©W^*ff 1 5 KE*08lig#fcfc. 

20 ff^JS 1 7 . WE&ft#l©—fiB£l/ GaH x , A 1 H x , In 
H x , GaN x H, A 1 N x H£cfctfI nN. x H#e>fc£iW>58ft$n£<l>fc< 

t % i -Dn&mxm 1 5 \zmL<ow&%m. 

8. ME¥^JI©W/&fc\ 2* (N) ^W^X©»fflmTTfT^ 

25 nsf**« 1 5 Kfefc^&o 

»#JS1 9. 8&E2* (N) N 2 #*;fe«fcOTi£tt;tfX<04>fc 
< <h fc-^^^W*JS 1 8 lcE«<0i!i§m 

s> & * e> as? $ n s '>& < t h -o m 1 6 k B*®«ig#ft. 



35 



W*JS2 2. fflNEIKHtf*, Ga, Al^InA^&SS^^liRSn 
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(N) £W#;*K:fflffi*tt**S**SI»#Jgl 8HfB«©Mm 
5 H*S2 4. WBSttSJni^LTm j&ofc$8Si**«!#JJf 1 5 £8E« 

10 

»**2 6. tulB^«©-^L,<^W\ GaH x , A 1 H x , In 
H x , GaN x H, A 1 N x H*5«fctfI nN ,Hfrt>UZ>ffifrt>M$iZn%'PtZ< 
thl -DHhm^M2 7 fc|Bjt®«itm 

15 i*]|2 7. ffilMifeftOWJdto*, S$ (N) ^r#*©J?H^TTfTfc> 

ns»*^ 2 4 fcBEtto^fe. 

I»*«2 8. HfffB^m (N) N 2 #X£«kWiStt#X®4>fc 
< <hfc-££#triif*Jl!2 7 fciE«08!igm 

20 

tt^Jl 3 1 . gaaaSft**, G a N*ft*, A l Nfft*:fe J;tf I n NBMfr 6 

30 b*#jB3 2. iniSi7c**{t:*#ilgftc^»fi«i&#A > r*fc8&fc, ifffis^ 

8*#Jfi 3 3 . MmtiaiE&ftift* 1 ^ESiS^do 1 0 0 0 0 ^EJ^T ( 1 x 
1. 013xl0 5 Pa$i^l0O00xl. 0 1 3 x 1 0 5 P a &Tf) (D 

35 fSHTfe^w^ i fctzmommjjm, 

mxms4. mmmm&m^ 3oo < c~2 4ooG©i£HT^§ii*JS 
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1 £ffi«0§iii#i£. 

5 

10 «3 6CBH«CD«jfi^fe. 

»*«3 8. mttzz inmTummtw, nm<DBmr&z>m#m3 6 tc 
s*JS4 o . in nftmmmvmxm^ 2 c m^±T^-sii^ 

20 

Sf*lg4 1. 3 cmHit^Sl^ 

«3 6H|Bt0lim 

MJg4 2 . mtfcZ III ^7E^^«©fti:II^\ 5 c m^±-e*§it* 
25 3 6 tfS«OMii^?*o 

w*^4 3 . s«±t, Mi^m&z^j&tzm&m 1 izmm<nmmjj&, 

«*«4 4. tuf2*W\ ^ISft^'JOA (GaN), #&%mt7)V 
30 (A 1 N), yij3> (S i), #U^A • (G a A 

s), mtfiWA (GaN), gjb7;i/5-^A (A 1 N), mittr^M (S i 
C), mtt^M (BN), iHt'J^Atf'J^A (LiGa0 2 ), 
;Hl-^A (ZrB 2 ), MM (ZnO), £JS, U Xt^H (B 

P), MoS 2 , LaA10 3 > NbN, MnFe 2 0 4 > ZnFe 2 0 4 , ZrN, 
35 TiN, l J>«U^(GaP) > MgAl 2 0 4 , N d G a 0 3 , L i A 1 0 2 , 
S cA lMg0 4 fect^Ca 8 La 2 (P0 4 ) 6 0 2 ^£&3f¥fr£jl^£ft3'> 
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tt#«4 5. W«Bin*7C*saMb*WaOfi!tfil/-h*t, lOOum/h 
»*«4 7 . fflt^JK 1 (cf3«©»^StC^fflTS III ^^tt^Sl, 

^*jg4 9. sec, ra«M<h^^««^t, mmmmm 

^(CMIBSJ^^X^A#^iHB$nTV^W^4 7 iCfBfcCDgfi. 

5 1 . m#m 1 fcflB«0lBfi#j£KJ: D»£2tt& III fc7G*g{t«5 
f*#J§ 5 2 . fjfcfcJg 5 1 {CiEittf) III JS7C3|l^kfemilSSi*^^¥S#Stt. 
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ABSTRACT OF THE DISCLOSURE 

5 mcnWL (GaN) (GaN$*) ^TOiantlDib 

T#iBgL < nausea SSiits^g^T*^ z. trmmzmz z. t 

ttilOHifc&Sfcfc^T, UDJEETT89IB*IBafl!)Writ*fT"5. JWBEftfrfct 5 
SUE (5xl. 013xl0 5 Pa) &LbOW£bK f*fc, N 
10 Ha^tNa^tOS^^ffl^TTffaHtWSbK 
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